Effects of dietary fatty acid composition on tumor growth and metastasis.
Unsaturated fatty acids of the n-6 and n-3 class have been shown to affect tumor growth and metastasis. The very long chain polyunsaturated fatty acids of the n-3 family, e.g. eicosapentaenoic acids (C20:5n-3) and docosahexaenoic acids (C22:5n-3), have an inhibiting effect on tumor growth. Metastasis is promoted by n-6 polyunsaturated fatty acids, e.g. linoleic acid (C18:2n-6) and gamma-linolenic acid (C18:3n-6). The mechanisms of promotion and inhibition are described in the present review. The mechanisms of lipid peroxidation, which appears to be an important factor in the inhibition of tumor growth, are discussed. Lipid peroxidation is induced by polyunsaturated fatty acids involving autoperoxidation a.o. and the enzymes cytochrome P450, cyclooxygenase and lipoxygenase. In tumor cells these enzymes are decreased in activity but at present the reason for this reduction is not known. Lipid peroxidation products such as hydroxyeicosatetraenoic acids (HETES), hydroperoxy eicosatetraenoic acids (HPETES) and malondialdehyde may have a regulating effect on DNA duplication enzymes (e.g. polymerases). Prostaglandin synthesis in tumor cells and macrophages is also affected by polyunsaturated fatty acids. The fish oil fatty acids are known to reduce prostaglandin synthesis by competing with arachidonic acid for the enzyme cyclooxygenase. However, fish oil fatty acids have an antagonistic effect on cyclooxygenase. Polyunsaturated fatty acids also have an effect on the immune system and particularly on macrophages. Macrophages, but also T-cells and B-cells, are inhibited by prostaglandins such as PGE2, while immunosuppressor cells are stimulated by PGE2.